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(54) THIN FILM MULTILAYERED CIRCUIT BOARD AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To provide a multilayered circuit board and its manufacturing 
method which are improved by a perfect collective lamination system 
wherein defects of the conventional sequent lamination method are 
excluded, and a thin film multilayered circuit board having many layered 
can be manufactured with high yield and in a short turnaround time. 
CONSTITUTION: A organic resin sheet (inner circuit unit 12) has a fine 
thin film wiring and a conductor via on which surface a bonding metal film 
is formed. The preliminarily fixed assembly of a sheet laminate is formed 
by stacking a plurality of the sheets which are mutually aligned. A surface 
layer unit 11 and a substratum connection unit 13 are preliminarily fixed 
on the upper part and the lower part of the sheet laminate, respectively. 
Thus a laminate 15 is formed. A preliminarily fixed laminate 17 is formed 
by mounting the laminate 15 on a wiring board 14 like a ceramic board. 
The laminate 1 7 is heated and pressed en bloc by hot press. Thereby 
electric connection between layers is obtained by diffusion bonding 
between via and wiring or the like, with a bonding metal film, and at the 
same time, organic resin layers are mutually fusion-bonded and fixed to 
constitute an unified structure. 
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^^CD^ft:^M. 't.L< (is n-Z n, Sn-Ag*3j;U« 
S n - P b OV^f tb>6^-acO^^-T?«fiE LTfig5i**3S 

xi^'o. ^mmwtfTRxj^mm-'<^->^mx'mm-r^ 



,0 ^tBara=^<K±^6LT^)^#g|H]i^S^fi5^^«figi- 
^tr V ^ tmegm^^ [U jg §15 ^ ^^^-^ 5 ^ ii^)^ 

®miB»l^#SliISg$l5-T*»«ro<Kih 

20 [ft*«9l ±ISSfJi#g|eISSg|5-T«6««rc>^Sjh«)a 

S#:W*D^EE«Sr, 1 0~6 0 t o r r, f^TKil 

i5~30kg/cm2. =^=^y Y^m^-t^^mmm 

iy— h<D:ify y.^^U&&.±. 2 5 0°CWT<73?a^^fe# 
T-CfT'5c5?^y h7'U';^xS-e«figLT^5»*]S8lE 

*^?>ii(ms'>7:c< t -b-aro^si^siiiiffe^i^T'ji^^i- 
^xhftfc. Ti&mmir^^yiyi'^mmmxmmLx^ 

:^i/xSt-J: ►)iEv>±$p^M$r*PXL. tfrjpx-^^^ 

y<-$'~>^mm-r^i:wt. ®sfifEt'Tinx-7;^i?y-;^ 
->'^fflv^T*««^flg»^^t-T7t^ff^^-r5xmi:. ® 

K'TADX-^;=!.^^N°^-:y^^7ji-> hmi/f-^-i/tCj: <9 ^ 
40 ftot^JIL, fT:^$r^ii6o ^fto# 

5fej^t-s-g't&RSr*ot-r'5xst, ®\fr<Dm^^fi 

tz-y— v^m^^y=}->-:f^My ^^J>-X'W.o 

t) JDX LTiei»x<^' - VSrJi^fSfS XS Sr* LTfifeS 
50 LTT/w^^S:, SBJcTSB^MfSi: LT^^SrK?)^ 



7 8-1 48828 



3 

§1 # ^T«^fe o # t'T co^feStcS^^M ?r o # i" 5 

[1**91 3] Ji|5^*o# t'T0^4^g;65W«^»llg^^- 
it) o t t'T CD$fe«lc i6 o t i- 5 ±fBS-^i&J» roff $ ^ 1 
~1 OAtmi: LTfife?)»*3ll 1 t)L-<{il 2IE«®F*5 

5] ±tBg|-g-^«M^. S n:feJ;tJ«Z n<OV^ 
-ftu*^0*#:&«Sfl^. t,L<fiSn-Zn, Sn-A 

g i3j;l^S n - P b 0^^-f tt;4^-a<D-g-^»KT'ffML 

{it*«i6l ^^-T;!)PX-^;^^!'^■?^->S^fflv^T*a« 

t L< HU— if t--AiDXX@i: LTfiJ<;5f»*«l 
1 t. U < »4 1 2 Ki!c<^I^SIllS§^- 3/ h roS!iig:*rj£„ 

[0 0 0 1 1 

[0 0 0 2] 

«:;*cS =j V f 3. - ^ J?'^^ — 3 V f :x - ^ $ *i 
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[0 0 0 3] ^^^e^lC. lli^[HlS§XS(Ott|gSr±»f 5 

[0 0 0 41 sa^^s^aEib-rsfcfeicfi. [o] 

«KtttV>xJifflil6«liM©»^tt2 0/imliU-;4SS*$ 
[0 0 0 5] W1««Si^eW^ii:JUcfflV>fcSl!!l 

[0 0 0 6] ±TiB^JirB^coSi^«. ^7 3..^ h3i.;/^v 
K7-i':3^3'5">'i/»iJ;S*a*6i^K<Dt'ripxi:5l 

^ffl^b t * roftiS: «tt * ffi il ^® S i ir 5 o 

^iS "9 ^ us tt 5 r t Id <9 > i^iitl^(Ottlfet1#tt/JS^Mk 

[0 0 0 71 ^:lx. )ik±.<n3:ofim^mmm^i:i>n 
lgl#SlHlliS««ia5t^ n -fe X fcJ?) on 

^/iiS^i^ixTtfc, -i|#M¥5 - 2 0 6 6 4 3-§- 

L J^i /JS P> g Sr?ft«-r 5 w i: 

[0 0 0 8] ^tz^ 1 6 2 6 9 5-§-^f6(C 

f4. ->-h4^^*14>J<y'1' 5 Ki:^M?S(Offlg«s:S^ffll,^ 
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^■'^J'-V^t^^fettJKy ^ Kv— haM«s:®llft*0;ig)a 
[0 0 0 9] 

L# 5 #g iHlKStg (0$!iig;&ffi % Hm-r -5 O T fc S „ 

[0 0 10] MlcJrf*:6<](c:f-±. t^§5!5©3?^#S{t;[E]SSS 

1) <s^eo («-sj^^xew*ecD»»t»tcj;oT* 

2) *v^xsa#Pfl, (*v^^-:/T7!>:>' K^-r A) 

[0 0 1 1 ] 

[0 0 12] t^x':L<D—fsmm&(Dm^<Dtiib<D&.m 
1) mm:^mmf&-%:mm-t^nmm^=^~yv\-t. mm, 
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TO«iSf-> mmmili<D:»y^1&»m.S. (Tg) gA±, 

^^mx'^^^^^mmtmm^fix\^^^t. 
[0013] 3 ) nmm^^-- y v (nmmmmm.m-i.. 

aSfiBE^*# T *5 V > T ffi Stc +5^ fBlg*:^ ?r a 

10 A.) mmm^=^-v V<r:>'y—V\-t. ^ ^\==}-v■fhWMM 
^ (M) t(!:>^mW$. (3 p pm/'CJilJi. 1 7 p pm 

[0 0 141 6) ^mm^i$iifr(Dmmc^iL-r>^ t-TA 
rjtJDXSr^TPo 

[0 0 15] rr-C, »)e#glHJK?r«^i-5»RlH]SS 

^tixmm^m^^(D^mm'^mi$.L.. mmm^=--yb 

ih,i>h<OX, ^©SHf-ttL S I ^<om^g|5aSr»icll 
mm^=■yV^•ii. -feTSs/^S®, 

^m-r^mz't<Dmmmt^t^i:?>h(^X'. »m\at\Hm 

[0 0 16] ^LT. *:^B^<7?f»fli#-glll!fSS«tt. -fe 
50 O^^Sr^^-rSC i:-t?-«c{kfl|itt LT1^l^^?^^Tl,^ 
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[0 0 1 7] #3.= J/ V^m^-fh'y- hir LTf4. tbi 

^) mtm\ihh,i>, -tit. ^mmm^yf^v^ ^ vy^ 

XlStt»CO^D"oi& rAS-2 2 10j ^ 

;<f7;^e^?a« (Tg) 5 o°c&.T-r^. wg^K^o 

[0 0 181 t/cL. rt«[ElSS^=-;/ hSU^T±aS««^ 

JR, Sn-Zn^^, Sn-Ag-g-^, S n - P b -g-^ 

Hfflfi^ltCtt 1 ~ 1 0 M mSS^^»* LV\ 
[0 0 19] *ffiS3.::ryKD«E{c:^»tbtlfc 

t>o^m. 1>L< f±««^N i -Pi6otlBISr!^i^^i: $ 
[-0 0 2 0] *l6B^cD#g|Hlifg»;K?lr#5lctt, a«± 

LTf4. 0iJx.(^X^aE 10~60torr, i^Tk 
Jil 5~3 0 k g/cm2, zL-.y h(75«M^P^S;-r5 

mm^y-h<r>iiy:^m^m.m^}L. *i«?ijii?aa 2 s o 

"C (iif*L<ttl.8 0~2 5 0*0 T-7'u;=^^fl^f'5r 
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[0021] 

»^ LV>1 8 0~2 5 OlCT'^^ff/ifetfc^-g-trlia-r 

[0 0 2 21 &^±.(D%m\Z^^ ^ t^*^ t < XS;65:S 

$ ttT V ^ lHlteX«(D®!jt7'o -fe ;^ ^Sr 

[0 0 2 3] 

mmm\ WT^ *^l^(0-||J6«iiJ$-|2IEt;iLfc:;55oT 
[0 0 2 4] ^1 (a) liZ7jki-X tii^UntV 

:^=^y hoymi^tfi^mmm^'ommy ^ ^i-j^ {it 
y 9 A:X:oy^mmm^BMi 1 2(7>mm^ 

^^1 1 1. 11 3Sr3S'9-^fc>-B:fcv'-h) ^mmir 

a^if 1 1 3<7)iKffi 8 mt Lfc^os, nmmz\-t±.^m 

30 ?S 1 1 1 3 ~ 1 8 M Tasa^M 1 1 3 (DmW- 

1 1 1 d5;i©lKJPSSHJ; !3Slv>t, r(D^(Ot'T:A:J!)ax 

JMXn K^-Y^J^-yf^-^l/—- !fiDXcD^^i? t LTCOB 

t \^Xff>y* h:tiy^>'^(Ojox*S«;65^+:5^i:7'iSo 

rnmi^i 1 3!6srro)^i?S5HJ;"9»v>t. iBiSI 
tC^IPX^tUfitt(7)Sfetffl;65i^ig#'5^-g-;4Sfe»), JPV^ 

i: ^»«Bie^6i^ x^s HHii ^£ 2) „ 
[0 0 2 5] mi (b) Km-ti.o\^. 
40 y)mmy ^ f^j^(r>m-\'^:h<Dm^ (.Tummx 13)^® 

[0 0 2 6] mi (c) (c^fipi-, 
(om^ (±SfB^?Si 1 1) lct'T:A:j!Mix<^yh«)W-^;^i!' 

1 5%:Mi-?>, ■rti:i:>h. ±«F|5^^ 1 1 1 

18^1 1 1 <D±\zy:i- h VJ^T. hSr^^L. Blf;tcoifr 
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[0 0 2 71 111 (d) tC/i^i-J: r r^m^ltfci 
So r(^«?«JXJ^^^v'-^i/-if(;ii'5 ^'-if^PX^fflv^ 

I ifJPXtLTf^. SS^^i^l^-if. lutein d^v^-;r 

U—^-^T E A - C 02^fflV^fc if r I/— 3 > 
t^^^iXh^o ^9LT. K^-r^>y5^^^^^u-ifiP 
X{CJ:9 tfTSBl 1 ecommmmi l 2;65^DI^;6^tt. 

[0 0 2 8] lai (e) {CTT^-rXoi^s ^fT-mU'^y^^ 
±gp^mi 1 1 tT^mmi 1 3(DJi^ 

[ 0 0 2 9 ] ig 1 ( f ) ^ZTf^-tX 5 Iw. TSP^fS 1 1 3 

1 1 1 T^ffi-To ^(om. mib^^\fT(o^m^. 

mmi 1 2(0^ffiJ:?)/>L^ttB^-^5o ^i6o^t:^'T 

t>{fxnf^\,^^^^ 1 ~ 1 0 /i m(7)^H;^Sg^ LV>o :i (7) 

5 0°Ci^T. »*L<fl 180-25 0°CT+5^7ii£tfc 
X.fiSn. Zn*#:, t> L < ft S n - Z n Sn- 

m»K(^Mii:ft. ^#{;ipg^^ns toTMi/^v^;6^ 1- 

1 0 /z in(D®a;5$^S CC(0^i)T*flS n 1 /i m 

[0 0 3 0] fj:^^ m^^mnm 1 1 s co^® fi:^fbK 

[ 0 0 3 1 ] g| 1 ( g ) tC^-r <t 9 (-^ t'T 1 1 7 
S:7-f /Pi. 1 1 4Sr^*i-So r CT-fiiSSixi/^^ M 



[0 0 3 2] mi (h) ftf^t-. T^m 

nmmi 1 3SrS^6^jtcin>;/^>^^bTgfi||/N"i5'->l 

[0 0 3 3] «±tc:j; tp, mmmi 2 o^xumi^\f 
Til 7\ztsk^^m!^i 1 8 i:n<>^mmmiy- i- 

i^(D^'^X\ I^g(H]K^::^:y h 1 2 ^«fig;-r'5t>(D-efc 

[0 0 3 4] <*jg0fj2> :z(Dmmmit. mmmitm 
mmmmi i 2(Dmm\zjfm^^^mmi i i^xi^i 

mm^By^y^J^ 1 1 2(D_h®{CJKi¥3'- 1 8 n m(DTyU 

[0 0 3 5] Kigxmfi. i^m^^r^m 1 Lfc^jg^ij 

I (7)f^^(::^5p-f lai (c) JLU(D\fTMJL'r:?^^ 

I I 5(c. *^fefi?iJlT•^i^?s/^'>5'->'S'^fflLfc^-fet3!9 
-t^j^i^h. mmmi <D±ummi 1 lo^fii^ror/u 

[0 0 3 6] mi<Dj:mmi:3\m\^xm.m'r^ 

ts :z(DT \ 11^. ^^<7)^x^^^ 

X-v^>^/'?:^->l 1 5{CjPX-f-So ^kV^Xr(7)r/^'^ 

m-^:^^ 1 1 mmmi tmm(r>ijmx^m,mmi 

1 2(7)t^^T?v:i 1 6;(JDXtcffli>;5 [ID i (d) xg(c:^@ 
^i-^] o ^(7)^. Tyu^m-^;^^ 1 1 5fi. ^ifig^. 

1 0-1 5%*gKt;iJ; i^^at-^^XtS [Hi 
(e) XSt;it@^i-S] „ t^T 1 1 6 (^JSSBIC 

40 StULfcTa5^?Sl 1 3(7)^SfttJiAyif^:y^>^$ 

[0 0 3 7] o^t). wCO*lfe^Jtc:ftxo<D#m^;55& 
^$i^?:^v^:^ci6^cT^^?Sl i 3^n<ir^:L tt>x^ 

s.'^jcfo*^. mi (h) xmxsmy<^-^^i 2o^m 

50 i:;65T•#5t^9a*Sr*LTV^5o 
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[0 0 3 8] (mmm3) ^(^mmmi-i. mm^mwim 

TT^-thOX'h'O . UT. lll2(DffElSI2llCLfc;{i5oT 
^nfcSSJl^^^V Kl 2 2) iJSJi^fig^tvTJot), LS 

5. mm\cit\^mm^^=^-y h i 2 /j^iifcfeaji 

T'MmSixfcfc'T 1 1 7) id^ggi-sfcferossggg/-? 

[0 0 3 9] h 1 1 ^mj^-r?)mm^m 

[0040] HI 2 ( a ) fi. mmm 1 ©id 1 ( a ) ~ 

(c) XS*Sfc4^ffi> -t/ifc*>. b^^j/f^v^^JP 
Xi^i i9±gi5fflM 1 1 W^^fTMH-^ — y I 1 

5 ^ ix/cEm w:yc^ L -C V ^ 5) , 

[0 04 1] 02 (b) f4. K'TAPX-^;^^/^^' — yi 

1 5(cj; "JUJI^ill 1 (d) i:l?]— XSTtfTJtl 

1 6 ^J^^Lfc4^ffi^^LT^^-5„ 

10 0 4 2] 0 2 (c) fi, UiT(0^^ffiSr^LTV^S. 
i-jfefc>*), tf7'^px•=i'^^^^•^'— :x 1 1 5i:/j:ofc±SS5 
fl^fS (1 1 1) ^^Lfc^*. TSi5flg?Sl 1 3^;<7y- 

a-f-^i:, ^feotlfTl 1 7>6Si£J.^6<]fc_h$p^fS (1 

1 1) (offiSBfcg^fiSL. m7k\-i\y-V(D±.n±mt^^m 

»IP*o#|^l 2 l;i5FfMol?^lc*LfcI^;^T-*ot 
4rihJi)So ^(^^iJ-ettiglJWftt^fcotMl 2 1 SrJSS 
10m mfl^^Lfco 

[0 0 4 3] 1112 (d) {4, 2 l*3<t 

0«±l35^mi 1 1 Sr*DXLfclfTi!)DX-^;^i!'^<^-i^l 

1 5A^p>/j:^«®ftij(^^S^. ±iaiii2 (a) tm-x 

[0 0 4 4] 0 2 (e) fi. ElTro4^iiitS^LTVN5„ 

i-T'.Ci:'^. ffl^^°s/ Kl 2 2c7?^S(;i. ^ffip'^^-fXi 

2 3 t LT. ^y-^/Ufto tlK. ^J;ttf*«^|N i -B 
i^^^m. tfc(4*lfl;<»N i -P^«^)otfl^Sri£^^B?il!iJ? 
fc*lt?l^fiK1-S, iw-Ctt. ««^N i -B*otieiSr2 
MmJI^fiKLfc. ^:LT< i (7)N i feo # M(D«M(C(4iji 

[0 0 4 5] in 2 (f) tt. *m<75XSSr^LT:Joi5, 
HJfiWl OEIl (g) X^tP«(r«ffi^ ^^y-YXl 2 
3SrlScSLfc«ffiS^^<3' Kl 2 2<D^i>m^%my 
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114*ti|;45t (^i^T'(OXSIl!«*"-B&bfc) , •3!>CV> 

-eiii^<©j; 5 t-TifPa??i 1 1 3 k i 2 4 (^jg 

4^JCjPX-r-6o APX:frfe(4, raia (d) (7)«fi^gA°-;/ 

Kl 2 2(DMT.utmmi^mn(oy± k^^s/^v^/ic 

i2>„ «Bg^«S/N's' Kl 2 4 0«B(ctt, asgf^bi^Jh 
[0 0 4 6] jJil±o?XStCj; 9, ^®g3.= 5, K i i© 

X 1 2 3 (4. L s I t'(om^^&(Di^'?-mmzm\'^ 

>i/14^j:t'(0!|#ttSr?SS-rs„ 
[0 04 7] <*Jfe^!|4> »KlH]^^^s/ K t LT«. 

i^y h#Ji7°y > KiaM©±(^f^^-r5##. r^xib 

[0.0 4 8] tAT. lll3(7:)f^BIH:iLfc;6SoTTlffi*^ 

fllitfi. HJfi^sJl ©0 1 »c^Lfcl^^[il!S^-y K 1 2 
<0«ffii:SffitSriia[tcLfc«figtc|lg{£lLTV>?), -r^itJ 

30 ^ffiJCia^M 1 1 3 5r7;<t- ij^N-^- 
V'fbLTigiS^^^^S' Kl 2 2 a Sr, $^t:i*(D±{i± 
^^^^JSI^l 1 8 a ?rt9:Jt-CV>5o tf T^S: 1 1 6 
il, ^«)o#t;iJ;<9 3tJ*$tvfc^*:)o#tfTl 1 7iim 

^^ti. ^(D^ci^wi^mmmmmi^i i 2cd«e±(c 
«t'^-^^m»iKi 1 8i)m^^ixx\,'^?)<Dimmxh 

40 [0 04 9] ;i(DT*«tS»ii?g^= s/ M 3 OSiigXS 
«*6<]l-tt«ffl0iJ 1 1 (c*Lfcl^SiH]S§J^-3' 
hwK3gXSi:l^«T'fo5o tztcL. #X@coiy-hcc> 
±T3D^4iS»ro^ifigt/.eoTV^5„ -tUT, 01 (h) X 

STti. 1 -eBEJft^^*^?-^ 12 0 

•9 i-. 2^ll!g^JT-f4JilF|5Sig^-?5/ K/^°^-> 1 2 2 a 5r 

ffMt. ^(^«ffi(c0i (£) T.mtmm^zm'^^mm 

t LTTSBg-g-^S 118b ^WSct^. 

[0 0 5 0] mmm 5 > c: (r>mmm\t, &.±.<r>m:mm 
i~4T'f^^L/c«-»iiS!Hii^^=y -r^i^^**, i^e 
so un=^-y V. mmm=^=^y Ks T^mw^m=^-y v 
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So 

[0 0 5 1 ] n 4 (i, nm^mw\^^WL(Dmm.iMm^ 

^Lfct<DT'fc?)c mm (a) {;i^-rj;5l-x ia 
4 LT-fe7 $ s/^- 1 2 9 <0*ffitc^lKl-J; 5 

1 7 a ^tvm^(tfc-fe7 5 s/i?#Sge^&« 

± 9 ^ -y 1^ - c ummmf^^mimmmt>m\'^ hti^ 

[0 0 5 2J mm (b) (C^-rj;5f-. 
XJf^^l^ltTm&^^m^^'y h 1 3 0±gi5SM^^3/ K 

1 t) b < 2 X'Jfm LtzP^mM^:^- yhl 2 ^ffiJl 

h<ffi|F|5(75*i£4fflefT-»raa«^J{Ci5±Te 

1 2?r2 o«c«gLfc„ mmm3xmi^i.tzm 

[00 5 3J mm (c) (i^i-i^td, ±is 

m'^y<y K##-fe7 5 yi'^mm^mmi 4±(c. 

[0 0 5 4] I^H (d) {Z^^-rXoi'. »K#Sle]SSg|5 

«a«i«) 2 1.22 tas#:i 7 hnmzmmmpi 40 

^rofcKxOT^^nV'-v— h 1 8 Sr^#LfCo CW*5/h 
rU';^$ia2 0^ffi^^T, K^«l 0~6 0 t o r r , 
S^tKII 15~30kg/cm2. ftSJiOiamS 2 5 CC 

[0 0 5 5] f£i6, ms\z, ;i(^*s/ h7'W'>^^ro»7k 

CO ;&gStt»4»*i±W£E;^) (kg) 5:, fli 
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utfj:^x\,^i)^mmmmmm<o:ffy:'.mmm.m (t 

g) KA± 1 8 Ot:iit±) . ±PI;!)5 2 5 O'CWT 

T'fo?), riT-ffifflLfc^«<Stflg^i^Ml 1 2(©^-7;^ 
fe^iaS (Tg) fil 9 4'CT'feSr Si^PJil 

ms2so'c»*. :i<D:fuy^<Dm.m4kif¥^+^\:imtiv 

iaStt2 5 0'C(;il5Se>-f 1 9 4~2 5 0 t:C0®|fflF>9T'Blf 

m<Dm.m%:m^i-!b^tt^x^ 

[0 0 5 61 I116«, ^OJ; tT#t>ixfc-fe7 5 y 
Ttfte^-fSt, -fey 5 s/^'Stg*^e3 7S§TJfta«l 4 t 

T±iSffi^i^3.::iS/ h 1 3<Ommii. T**«l 4±fi0 

S-g-z-^-y K 1 2 8 tmmt^ 1 7 (7)-$i5^1f figi-2,Tfi6« 

^g^^^^y b 1 sw^feo^ t'T 1 1 7^^m-ri>T 

SiJjg-&:&ffiie 1 18b i:-efT7fc*:)ix5„ Tilfe»«^i^:3. 
=-yhl 3t I^SlHl^a-n s/ M 2 t WSi^fi. 
^^m^=^y h 1 ScO^Sdfl^^jg^tLfciSB^M^N"-;/ K 
12 2a irm^i-^^^m-^^mmi l S a iF^SlUi^ 
^=2/ h 1 2 0«®tC?i^^^ixfcie|^/-?i5'-> 1 2 0 i: 

[0 0 5 7] ^LT2 0^i:ffl»$*lfcf^jl[HlS&:x- 5, |. 

1 2m±(Dmi^ii. av^(c:— ;^cD^i6ot fT 1 i 7(e: 

i8^a^nfcg?-^#«Mi 1 8i::ft-Lxm:^(omm^<^— 

>1 20 izmm^m>o *±cD|^glHlSI^- y hi 2t 

^ss^-y h 1 1 t<Di^m.i-i. p^mmm^=^y h i 2 

(OSB*o#lfri 1 7Jc«JS^ixfc^-g-^S^i 1 8t 
mmm='-~-y Ml <OKEJI^^-«y K 1 2 4 t r^fr^ij:? 

ttSo r <0^ffi^^= h 1 1 (75^ffitrf4^BP< ^ 7'!' 
Xl 2 3liJ;9«S$ixfc*ffiS«|^<-> Kl 2 2;i5fl^fi)c 

m^^7-(^i 2 3*^Lr«^ia5^'pOffi^^*s«i^$tb 

So 

[0 0 5 8] Sfc. »M#®[HlS&a5C0«S^ 1 5 
-rsr ilciOtT'fc^^ixSo T±aS«l 4(c:^LTtT 

^^i^^m=^-y h 1 3 ow^iWfliite^M 1 1 2ifi^m 

[0 0 5 9] r<7)J; 9tc:LT»fli#«(HlSggi5 1 5 

■ti^z^y v^:s.mRTjTmmmmm^~y htTmm 

tKl 4|g(^Si^tt, S-a-^Jia)K(cJ;5«^e*)/i8^^i:^» 

mmff) 1 2 5 (4. rtSlHlSg^n. - s/ M 2 rox^|6] 
iBMS:, 12 6(4, Y:&lB]Ba^«r, -^-^-^ix^ LTV 

So 

[0 0 6 0] 13 7(4, ±IE-ir7 $ j/ #SlHlSS-liK# 
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mm (b) v^y^^^m'ik(omm.^m^. tfit' 
n^LTv^-s. mm (b) d^f)0^^75^^<ej; 51c, mmm 
coi0*-o#fTi 1 7±ogf^^ja^i 1 8ji. Ba*»^-« 

^-V 1 2 0 ti^feofr t'T 1 1 7 l^lcffiifcL, -g-tfe^r 
[0 0 6 1 ] /<C*3, *|lig^!l«Hr 7 5 #1IhISSS« 

[0 0 6 21 UJl±wj: 

[0 0 6 3] 

wgWSr*^S;i-5i tiOS-ctfc. -TJii^*,, 'i^i^a^mm 

[mi] ^^m<7:)-mmmtf£^f*^f§mm=^-y h<o^ 
^ya-t^^^Tfk-rmmnumo 

[1212] (5]C<«ffi^^=-;/ KD0^7'cHr^Sr^i-»f 
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m3] mc<T^mm^m^-y h<r>mmya±y^i: 
[m4] m\:^<^y^-y^^mm^-mm^m^^m-^ 

L at ^ - >'^o 

[me] |5]c<ir7 s: s/i^^SlDK-SlS^gis]^^^ 

1 1 •••*ES^— h> 
1 2-(*3JilHlSS^=-s' 

1 3---T^mmmm=--^y h. 

1 6— T'^Dv^ii, 
1 1 1 -±u^m^. 

20 1 1 2"^«8*»Jii«feigil^. 

1 1 

114 

1 1 5-ifTD\ii:-7^^^<i'->'. 
1 1 6--trT?^, 
1 1 7-«^fflfco# t'T. 
117 a •••ff^;^7U7^-/U!i{$:, 

1 1 

118a •■•±gi5S^^«lg^> 

1 1 8 h- -Tnm'^^mm. 

30 11 9 - -^m^i^^ h^fctiiS^^^-f/U-A, 

1 2 o-ga;^/N°^->. 

12 1 -mmmM%mit-^^ms 

1 2 2 - «S^^/-«s/ K, 
1 2 3 ^T-YX, 
1 2 4-aBg^^t^->°S' h\ 
12 2 a -±^1^m^<'y h\ 

1 2 5 -x::^[6]iB^. 
12 6 -Y;^|6]i2^, 
1 2 7 -ffiftcS^ffMgiS, 

40 1 2 8 ■■■^'^/<y K. 
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